'Nurse Triage' refers to the formal process of early assessment of patients attending an accident and emergency (A&E) department by a trained nurse, to ensure that they receive appropriate attention, in a suitable location, with the requisite degree of urgency. The benefits claimed for nurse triage include better patient outcomes, through clinical management reaching those in greatest need of it first.
INTRODUCTION
In the field of A&E care, persistently rising attendances (Milner et al., 1988) , problems of inappropriate use, long waiting times, overcrowding and aggression are all familiar stories, that have invited solutions. One strategy that has gained wide acceptance, first in the U.S.A. and then in the U.K., is the introduction of Nurse triage 221 staff, in line with other moves to extend the nursing role trained nurses practise formal 'triage' with increasing frequency, with much attention paid to the documentation of patients seeing the triage nurse. Systems for deciding degrees of urgency may be based upon explicit criteria (e.g. listing specific sites of injury, symptoms and signs), or may be more normative in character (e.g. assigning patients to priority groups, according to the maximum time that it is estimated they should wait to be treated, or merely placing them in rank order).
The benefits claimed for triage are twofold: firstly, an overall reduction in waiting time for A&E attenders, (Beach, 1981; Shields, 1976; Slater, 1970; Nuttall, 1986; Bailey et al., 1987; Grose, 1988; Maidens, 1988; Mallet & Woolwich, 1990) particularly for those in need of the most urgent attention; secondly, a reduction in levels of anxiety in patients, or in those accompanying them, as they are reassured from the outset either that their condition requires and will receive prompt attention, or that the situation is under control clinically and that the ensuing delay, while inconvenient, will not be harmful, (Wright, 1985; McMillan, et al., 1986) However, much of the research into the benefits of triage has been either small scale and anecdotal (Beach, 1981; Shields, 1976; Slater, 1970; Nuttall, 1986; Grose, 1988; Maidens, 1988; Wright, 1985) or has suffered from methodological weaknesses (Bailey et al., 1987; Mallet & Woolwich, 1990) . In 1990 we performed a study designed to rectify these deficiencies (George et al., 1992a) .
Brief description of the 1990 study The study was preceded by a long and complex pilot study, during which much attention was paid to the removal of biases from the design (Read et al. 1992) .
A 6-week study time was divided into six 7-day periods and then allocated alternately as triage and no-triage weeks. Lack of a triage nurse on 6 half-day shifts within weeks allocated to triage necessitated their re-designation as notriage shifts. Triage was then run on the corresponding half-day shifts of the following no-triage weeks, ensuring that an equal number of comparable halfdays were allocated to each study group. A total of 5954 new patients were recruited attending between 8.00 a.m. and 9.00 p.m. at our study site, excluding those attending by appointment (e.g. to fracture clinics) or by prior arrangement for admission as in-patients. Patients were grouped for analysis on an 'intention to treat' basis, according to the regime operating during the half-day shift in which they presented. During triage weeks a trained 'triage nurse' assessed patients upon arrival, and formally assigned them to one of four treatment categories according to urgency, before they proceeded to reception. During no-triage weeks a combination of nursing staff assessed patients informally following booking in at reception.
The degree of urgency of each patient was assessed retrospectively from the clinical record by either one of two consultant A&E clinicians, who were 'blinded' as to whether an individual patient had undergone triage or not. They placed patients into one of four priority categories (One = most urgent; four = least urgent). These categories were used as a 'Gold Standard' for the purposes of analysis, to ensure case-minx comparability between the two study groups.
S. George et al.
For each patient attending, the time between first attendance in the department and obtaining medical attention was measured. Complete waiting time data were obtained on 5037 patients (85%). Median waiting times between the study groups for patients in each priority category were compared, calculating the significance of the difference in each case using a Mann-Whitney U-Test, and confidence intervals for the difference by the method described by Nicholl (1989) . A sample of patients received a piloted patient satisfaction questionnaire containing fourteen items relating to the patient's opinion of the time waited in the department, inconvenience suffered, anxiety experienced, and the level of information received during the visit. Differences in responses between the two groups were assessed using Chi-square tests.
The results showed that the intention to triage did not produce all the benefits claimed. Formal nurse triage significantly delayed those patients in most urgent need of care, and little difference was found in patient satisfaction. Further analysis (George et al. 1992b ) implicated queuing problems caused by triage nurses prioritizing patients higher than was strictly necessary as the cause of delay.
These results, when published and presented, produced an immediate and often incensed reaction (Cruickshank, 1992; Dale, 1992; Bache, 1992;  Heyworth & Pledge, 1992; Porter, 1992; St George, 1992) . In this paper an attempt is made to explore in depth some of the points raised by these critics.
Criticisms of the 1990 study It is possible to summarize the criticisms made of the study under several headings, and an attempt is made to answer them in turn. However, no attempt will be made to answer the occasionally heard 'You must have fiddled the figures', or 'You must have something against nurses as a profession' except to say that the authors are guilty of neither.
(1) 'Only 48% of your patients attending designated triage sessions saw a triage nurse, although you intended all of them to do so. This invalidates your results'. This is not a failing of the study, but is a result. The study asked the question 'does triage, in a real life situation, produce the benefits claimed for it?'. This is the question actually faced by clinicians, and is of considerable importance. It is therefore of interest to know that despite all efforts to keep triage running during the study periods more than half the patients 'slipped through the net'. Only 1213 (48%) of those 2515 patients who attended during a period designated for triage actually received a triage categorization decision. The reasons for this finding are worth examining. It is not thought that this was due to missing triage assessment forms: one of the functions of the pilot study was to investigate record completeness, and 95% of triage assessment forms were retrieved (Read et al. 1992) . It is believed that this is due to a combination of factors: triage nurses must stop for refreshments, and covering staff are often unavailable. Although the study attempted to counter the effects of staff shortages, by ensuring that triage was running at the beginning of each half-day period assigned to it, it is possible that at busy times, paradoxically, triage was sacrificed to free nurses for clinical duties. Also, when pressure on a department builds up, it is possible that some patients bypass the triage station and, despite their ostensible inclusion within the scheme, some extremely urgent patients might also bypass the triage nurse.
Nurse triage 223 In order to satisfy curiosity the data have been re-analysed and an analysis of waiting times and patient satisfaction items according to whether each patient was actually seen by a triage nurse or not is presented here, based upon the evidence of a written triage record. This attempts therefore to answer a different question from that posed above: 'Would triage, in an ideal situation, produce the benefits claimed for it?'. The reader must be warned against placing too much faith in these results, however, since there will certainly be an element of selection bias. Table 1 shows that median waiting times were shorter in the group not seen by a triage nurse in priority categories one and two (the most urgent categories), and longer in priority categories three and four, than in the group seen by a triage nurse, although this difference is only significant in priority category one (P = 0.02; 95% CI for difference 4-31.5min). Table 2 shows that no items on the patient satisfaction questionnaire were answered significantly differently by patients in the two study groups. These results are similar to those in the earlier study, and the fact that only 48% of our study population saw a triage nurse, therefore, has little bearing.
(2) 'The time periods during which you ran and did not run triage were obviously different. You did not compare like with like.' The method of allocation of time periods in the study is described above. The re-allocation of a half-day shift happened in only 6 of the 42 half-days allocated to triage, and the decisions to redesignate shifts were made at the beginning of each day, not at a moment's notice, nor in response to suddenly increased workload during a shift. It was ensured that triage ran on each session designated. The time periods in which nurse triage ran, and did not run, were therefore entirely comparable, and were not dictated by workload.
(3) 'Your study was carried out in only one site, and the results cannot be extrapolated to all sites'. This statement is in part true. The study was carried out at only one site, a department in a major district general hospital with more than 60000 new attendances annually and with 5 years of triage experience. However, the site was chosen because it was typical of many others, and whether the results apply to other departments or not is yet to be determined. A search of the literature reveals few studies which attempt to evaluate differences made to waiting times by the (Shields, 1976) . Surprisingly, the authors of both of these studies continued to voice their support for nurse triage.
(4) 'This is not an evaluation, but an audit, and it cannot be applied to all departments'.
Whether the study is audit or evaluation is a semantic argument: however, some
Nurse triage 225 would claim that audit is evaluation against agreed standards. Since there are (or were) no agreed standards for nurse triage, but only claimed benefits, the study is an evaluation. It does, however, provide a methodological basis for others to audit their departments.
(5) 'Your assessment of urgency should have been made by nurses, rather than doctors, and should have been prospective, rather than retrospective.' In answer to the first part of this point, so long as all groups in a study such as this are judged by the same assessors, the assessors could be nurses, doctors or trained research workers. The choice of doctors rather than nurses was based upon a part of the pilot study, which demonstrated lower inter-observer variation amongst the doctors than the nurses at the study site. In answer to the second part, it would be ethically unacceptable to use prospective categories for this purpose, as it would entail giving every patient a triage decision, and then ignoring the decision in half the cases. Therefore, retrospective assessment was the only choice.
(6) 'Since all the nurses at your study site were trained in triage, there was contamination between the two study groups.' This is undoubtedly true. However, there can scarcely be an A&E nurse in the country who has not heard of triage, and who does not appreciate its objectives. The authors stress again that a formal triage process, involving a documented assessment governed by strict protocols, was being tested against an informal assessment process proceeding in an undocumented, intuitive and dynamic manner. It was never the aim, and it would have been an unrealistic exercise, to compare a triage system against a system where patients were seen in strict order of arrival. Study designs which would eliminate any chance of contamination bring with them their own problems: a 'before and after' design, for instance, is difficult to interpret in the light of underlying secular trends, and a study comparing two departments, one with triage and one without, must be controlled for any and all other differences which might exist between the two departments.
(7) 'There is something wrong with your training of triage nurses, or they lack experience.' Triage ran for 5 years preceding the study. All triage nurses attend six lectures, are tested on theory, and undertake supervised practice, before starting triage. Their collective skills and experience are as good as those at any site in the country.
(8) 'You have used the wrong outcome measures -you should have measured real patient outcomes instead of a proxy like waiting time.' Two things were measured in the study. One, patients' satisfaction with the A&E process, is an outcome, and no differences were noted between those attending when triage was operating and those when it was not. The other measure, time waited before seeing a doctor, is indeed a proxy measure. It is likely that our critics refer, specifically to outcomes such as lives saved, or deaths avoided. It should be realized, however, that the measurement of these outcomes, whilst easy in cases of serious trauma and in medical cases where there is severe physiological disturbance, is difficult in cases of minor trauma or minor medical ailment, or indeed in patients with nothing wrong with them. The variety of case presentations in an A&E department, and the multideterminate nature of the outcome of each case, make the attribution of these sorts of outcomes to the pattern of care extremely difficult. It is likely that the extension of waiting time would have made a difference in terms of lives saved or 226 S. George et al. deaths avoided in only the most urgent of the four categories of patients, as classified by the two doctor assessors. This category formed only 179 of 5037 patients in the study (3.6%), and it is by no means certain that all of these cases would have had a different outcome brought about by an alteration in the waiting time. In order to conduct a study using these measures which would enable a comparison between two systems of treatment, therefore, the population of patients studied would have to be very much larger than that in our study. It was for this reason that a proxy outcome was chosen, i.e. the time taken to receive medical care, on the assumption that a shorter waiting time would, in general, lead to a more beneficial outcome. This proxy measure was chosen after careful study of the relevant literature. Since the publication of the study, however, the measure has been criticized. It has been suggested that a better measure would be time taken to receive first clinical rather than medical care (i.e. from a nurse, doctor or other professional). This was not measured, but there is nothing to suggest that care was obtained differently in the two arms of the study. In trying to define 'first clinical intervention' it is important to realize that intervention must be distinguished from assessment alone. Assessment will produce no benefit unless it leads to a subsequent alteration in practice. This points to the need for a large scale study of the processes which take place within A&E departments, in order that 'first clinical intervention' can be more clearly defined, and reliable observations made of it.
DISCUSSION
It is not easy to imagine a mechanism by which waiting times could be reduced overall by the presence of a nurse triage system. The only way in which this could occur would be for nurse triage in some way to increase the overall efficiency of the A&E process. Rather, one might expect a redistribution of waiting times, with the most urgent patients receiving attention most quickly, at the expense of those less in need of attention. Although the study demonstrated a redistribution of waiting times, it was, unfortunately, in the opposite direction to that desired.
It is easier to suggest a putative causative mechanism for a reduction in anxiety or for an increase in patient satisfaction, given that patients might have received early attention from a member of staff. Nevertheless, the study found no such differences.
This gap between theory and practice demonstrates the need for regular audit, and the danger in assuming that a system functions as intended. The introduction of triage in the study department led to a queuing problem, which ultimately, led to delays for all patients. It is important, when departments are reviewing their own triage arrangements, to be aware of the problems caused by 'over-triaging': not all patients can go to the front of the queue.
Despite the lack of convincing evidence for its beneficial effect, it is clear that there is widespread support for nurse triage. Half of the A&E departments in England and Wales practice some form of triage (Department of Health, 1989; Pledge & Rock 1988) , and in line with the recommendations of the Patient's
